Activity of maturation promoting factor (MPF) and mitogen-activated protein kinase (MAPK) after parthenogenetic activation of ovine oocytes.
The maturation promoting factor (MPF) and mitogen-activated protein kinase (MAPK) are the key regulators of both meiotic and mitotic cell cycles. Knowledge of the dynamics of these two kinases during the transition from meiosis to mitosis would be of great importance for cloning by nuclear transfer. In this study, experiments were designed to assay the changes of MPF and MAP kinase activity of in vitro matured ovine oocytes after chemical activation and culture in 0 mM or 2 mM 6-dimethylaminopurine (6-DMAP) for 12 h. Moreover, to determine the biological significance of the fluctuations of MPF, activated oocytes were fused with GV-staged partners. The biochemical results showed that the high MPF activity of MII oocytes fell to basal level precipitously within the first hour after activation, started to increase at 6-8 h, rising to 80 +/- 4% of MII after 12 h. MAPK activity decreased to a low level 4 h after activation, increased between 6-12 h, but remained below 30 +/- 3.6% of MII values. The incubation with 6-DMAP had no effect on the kinetics of MPF and MAP kinase activity. Fusion of MII oocytes to GV partners induced rapid breakdown of the GV, whereas no breakdown occurred when GV were fused with eggs in the first hours post activation. Interestingly, the high biochemical levels of MPF activity at 8-12 h after activation were not able to induce GVBD in fusion partners.